Efficiency of gene transfection into donor cells for nuclear transfer of bovine embryos.
The production of transgenic (TG) animals by somatic cell nuclear transfer (SCNT) has proven to be a more efficient method than other methods, such as gene injection or sperm mediation. The present study was intended to evaluate the efficiency of gene transfection by Effectene (Qiagen, Inc.), a lipid-based reagent compared to electroporation in fetal-derived fibroblast cells (FFC), cumulus-derived fibroblast cells (CFC), and adult ear skin-derived fibroblast cells (AEFC). Parameters compared were factors such as chromosome abnormality, gene expression, and the incidence of apoptosis. Further, the TG embryos with transfected donor cells generated by electroporation or Effectene were compared to IVF and SCNT embryos in terms of rates of cleavage, blastocyst formation, and blastocyst cell number. Most of the cells (>80%) at confluence were at G0/G1 and considered to be suitable nuclear donors for cloning. Transfection with a plasmid containing the enhanced green fluorescent protein (pEGFP-N1) gene into FFC did not increase the incidence of chromosomal abnormalities. The rates of apoptosis in different cell types transfected with pEGFP-N1 were 3.3%-5.0%, and the values did not differ among groups. In addition, the rates of apoptosis in various cells between 5-7 and 20-22 cell passages did not differ. However, the efficiency of gene transfecton into FFC by Effectene reagent (14.2 +/- 1.7) was significantly (P < 0.05) higher than that obtained by electroporation (5.1 +/- 1.0). Among various cell types, the efficiency of gene transfection by Effectene and eletroporation of FFC (14.2 +/- 1.7 and 5.1 +/- 1.0, respectively) was significantly (P < 0.05) higher than transfection of CFC and AEFC by either method (9.4 +/- 1.5 and 3.3 +/- 0.8, 8.8 +/- 0.7, and 2.1 +/- 0.4, respectively). In TG embryos produced by SCNT with electroporation and Effectene, the rates of cleavage and blastocyst formation were significantly lower (P < 0.05) than those of IVF controls, but rates did not differ between SCNT and TG embryos. Similarly, significantly higher (P < 0.05) total cell numbers in day-8 blastocysts were observed in IVF controls than those in SCNT and TG embryos, but did not differ between SCNT and TG (136 vs. approximately 110, respectively). The results demonstrated that, though there were no difference in the rates of chromosomal aneuploidy and the incidence of apoptosis among various cell types, transfected with or without pEGFP-N1, FFC were the cell type most effectively transfected and Effectene was a suitable agent for transfection.